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Description 

FRONT ASSEMBLY FOR HEAVY GOODS 

VEHICLES 

Cross Reference to Related Applications 

[0001] This present application is a continuation-in-part patent 
application of International Application No. PCT/ 
SE02/00410 filed 7 March 2002 which was published in 
English pursuant to Article 21(2) of the Patent Coopera- 
tion Treaty, and which claims priority to Swedish Applica- 
tion No. 0100746-7 filed 7 March 2001. Both applications 
are expressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] The present invention relates to a front assembly in a 

heavy goods vehicle, which front assembly interacts with a 
front portion of a longitudinal frame included in the vehi- 
cle and in which there is included a means for providing 



underrun protection, which means in turn comprises 

(includes, but is not limited to) a rigid force-absorbing 

beam structure. The invention also relates to a method for 

providing and/or assembling such a beam structure. 
Background 

[0003] Heavy goods vehicles, primarily cargo vehicles, have long 
been equipped with underrun protection for the purpose 
of preventing a smaller and lower vehicle from being par- 
tially pushed in under the heavy goods vehicle in the event 
of a collision. In the event of a front collision between a 
car and a cargo vehicle that does not have underrun pro- 
tection, the passenger compartment and front part of the 
car generally end up under the cargo vehicle due to the 
large difference in height between the bumpers of the car 
and the heavy vehicle. Also, considerably higher collision 
forces are exerted on the passenger compartment of the 
car than is the case when the cargo vehicle is equipped 
with underrun protection. When so equipped, the under- 
run protection causes the energy to instead be primarily 
absorbed in the front portion of the car and in this way 
the collision force against the passenger compartment can 
be considerably reduced. 

[0004] Front underrun protection, as the name implies, is typi- 



cally arranged in the front of the vehicle immediately in- 
side or behind a traditional bumper. The underrun protec- 
tion is usually constituted by a separate, force-absorbing 
and rigid beam structure, which by means of supporting 
consoles, is arranged in the vehicle. 

[0005] Conventionally, the underrun protection has been made 
energy-absorbing in various ways by construction-wise 
controlling the deformation of a beam structure, and its 
supporting consoles, in such a way that the deformation 
of the underrun protection, in the event of a collision, ab- 
sorbs energy together with a deformation zone of the col- 
liding smaller vehicle to reduce the collision force against 
the passenger compartment in the smaller vehicle. 

[0006] A problem with previously known underrun protection 

systems and methods is, however, that they are relatively 
time consuming to assemble on the vehicle due to, for 
example, reasons of handling since the beam structure is 
relatively heavy and difficult to position when attaching it 
to the vehicle. Another problem with heavier vehicles is 
that more and more adjustment work and more adjustable 
consoles are necessary to satisfy the increasing demands 
for an aesthetically appealing front; that is to say, adjust- 
ments must be made so that spaces and play between the 



components will be kept within small tolerances, prefer- 
ably on a level with the finish of a car. This problem be- 
comes especially emphasized in those cases when large 
units with many components, also referred to as so-called 
modules, are produced within manufacturing units espe- 
cially intended for this purpose, either separately, but in- 
ternal to the vehicle producer, or externally at an outside 
producer, and then brought to the assembly line where 
they are assembled on the vehicle, and are then to fit to- 
gether as a whole. 
Summary of Invention 

[0007] As at least one objective, the invention addresses the 

above mentioned drawbacks of known rununder assem- 
blies and methods by providing a beam structure that is 
equipped with first fastening members that are arranged 
to interact with second fastening members that are ar- 
ranged at the front frame part of the vehicle. The first and 
the second fastening organs are arranged, during assem- 
bly, to guide the beam structure to a predetermined non- 
adjustable position on the frame, suitably in a normal 
bumper position essentially across the longitudinal direc- 
tion of the frame. Further, the beam structure is arranged 
to support at least some other components arranged at 



the front of the vehicle, such as foot-steps, headlight 
units and panels at predetermined, non-adjustable posi- 
tions, with the beam structure and the components sup- 
ported by forming it together as a front module. 

[0008] In an advantageous embodiment of the invention, the 

front module also comprises bumper panels that at least 
partially cover the force absorbing beam structure. 

[0009] In at least one embodiment, a front module is provided 
for a vehicle that has more than the normal ground clear- 
ance and that includes an extension beam structure at- 
tached to the underside of the beam structure, with the 
extension beam structure extending downwards. 

[0010] In a preferred embodiment, the first fastening member or 
arrangement comprises an essentially horizontally ori- 
ented (relative to the second fastening member) protrud- 
ing male part equipped with a handle and a head con- 
nected thereto. The cross-sectional area of the head ex- 
ceeds the cross-section area of the handle, and the head 
exhibits a rear flange surface that faces the handle. In ad- 
dition, the second fastening member comprises a female 
part that exhibits a first opening, the dimensions of which 
essentially correspond to the head of the male part, and a 
second opening, the dimension of which essentially corre- 



spond to the handle of the male part. The first opening 
communicates directly with the second opening, and a 
contact surface is defined around the second opening, 
which contact surface is arranged for contact against the 
rear flange surface of the head of the male part. 

[0011] In an alternative embodiment, the second fastening mem- 
ber comprises an essentially horizontally oriented (relative 
to the first fastening member) protruding male part 
equipped with a handle and a head attached thereto. The 
cross-sectional area of the head exceeds the cross- 
sectional area of the handle, and the head exhibits a rear 
flange surface which faces the handle. In addition, the 
first fastening member comprises a female part which ex- 
hibits a first opening, the dimensions of which essentially 
correspond to the head of the male part, and a second 
opening the dimensions of which essentially correspond 
to the handle of a male part. The first opening communi- 
cates directly with the second opening, and a contact sur- 
face is defined around the second opening which is ar- 
ranged for contact against the rear flange surface of the 
head of the male part. 

[0012] Suitably, the first and second opening in the female part 
together form an essentially keyhole-shaped opening. 



[0013] jhe male part is, in a preferred embodiment, essentially 
circularly cylindrically formed. 

[0014] The Invention also provides a method for assembling a 
vehicle front so that a carrier, preferably consisting of a 
beam structure intended as an underrun protection, is 
pre-assembled at fixed points with components included 
in the front such as headlight units, footsteps and bumper 
panels to form a front module. The front module is, with 
the aid of the first and second fastening member, fixed in 
a locked position essentially crosswise relative to the ve- 
hicle at the front portion of the vehicle frame. 

[0015] In a preferred embodiment of the method version of the 
invention, the pre-assembled front module is assembled 
to the vehicle by a first fastening member belonging to 
the front module that is moved into engagement with a 
second fastening member fixed in the vehicle, and a lock- 
ing function between the first and second fastening mem- 
bers is accomplished by means of a male part and a fe- 
male part initially by tightening a screw or bolt connec- 
tion. 

[0016] Other characteristics and advantages of the invention will 
become evident from the following description of a pre- 
ferred embodiment. 



Brief Description of Drawings 

[0017] The invention will be described in the following by means 
of an example of an embodiment with reference to the 
appended drawings in which: 

[0018] Fig. 1 schematically shows a heavy vehicle in the form of a 
towing vehicle for a trailer vehicle where the towing vehi- 
cle is equipped with a continuous lower front module 
comprising the front underrun protection; 

[0019] Fig. 2 shows the same towing vehicle as in Fig. 1, but in a 
position when the front module (shown just in front of the 
towing vehicle) is not arranged on the vehicle; 

[0020] Fig. 3 shows a partial view of the front portion of the ve- 
hicle, in which the continuous lower front module is ar- 
ranged on the vehicle; 

[0021] Fig. 4 shows the continuous lower front module unassem- 
bled; 

[0022] Fig. 5 shows the naked, force-absorbing beam structure 
in the front underrun protection; 

[0023] Fig. 6 shows a first partial view of the front construction 
with a couple of the fastening members, by means of 
which the front module has been attached to the vehicle 
and which depicts the male part of the first fastening 
member just before contact with the first opening of the 



female part in the second fastening member (which in the 
embodiment shown is fixed to one of the two supporting 
consoles fixed to the vehicle and which belong to the 
force absorbing beam structure); 

[0024] pjg_ 7 shows a second partial view of the fastening mem- 
bers in which the male part of the first fastening member 
has just been brought through the first opening of the fe- 
male part in the second fastening member, and assembly 
screws have been brought into contact with the two fas- 
tening members, but which have not been tightened; 

[0025] Fig. 8 shows a third partial view of the fastening mem- 
bers, where the assembly screws have been tightened with 
the consequence, according to the invention, that the 
handle of the male part has been forced into the second 
opening of the female part with the head of the male part 
now constituting form locking for all of the continuous 
front module; 

[0026] Fig. 9 shows a fourth partial view with the beam structure 
in the same position as in Fig. 8, but seen from the other 
direction from an angle above; 

[0027] Fig. 10 shows an exploded, enlarged side-view of the 
male part of the first fastening member; and 

[0028] Fig. 11 shows a cross-sectional view of the force absorb- 



ing beam structure provided with an extension beam 
structure that extends downwards, and is intended for ve- 
hicles with larger than average ground clearance of a ve- 
hicle of the illustrated type. 
Detailed Description 

[0029] In Figs. 1 and 2, reference numeral 1 refers generally to a 
heavy vehicle, which in the example shown, takes the 
form of a towing vehicle for a trailer. The vehicle 1 is in a 
traditional manner equipped with a cabin for the driver 2 
and is furthermore, according to the invention, equipped 
with a continuous lower front module 3 comprising a for- 
ward underrun protection. The front module 3 in the em- 
bodiment shown comprises a number of components such 
as an integrated force-absorbing beam structure 5, two 
foot-steps 6, two headlight units 7 and a number of pan- 
els which form a bumper casing 8. 

[0030] In Fig. 2, the front module 3 is shown separately in front 
of the driver's compartment 2 in a position when it has 
not yet been assembled on the vehicle 1. It will become 
apparent that the front module 3, according to the inven- 
tion, is pre-assembled into one unit with, among other 
things, the purpose of facilitating the assembly of the de- 
tails comprised in it of the vehicle 1 and in order to, as 



will be explained later, to give the comprised components, 
already from the beginning, an exact positioning relative 
to the rest of the vehicle front. The components of the 
module and their limiting edges and surfaces will thus, 
after being arranged on the vehicle, will have an accept- 
able fit as regards connections and space widths relative 
to other components comprised in the front of the vehicle 
for connection, preferably without any adjustment, and 
which of course which in turn must be assembled in care- 
fully defined positions. 

[0031] As will additionally be seen by Fig. 2, the front module 3 
is arranged for fastening to two support consoles 9 which 
in turn, in a known manner, are fixedly attached to the 
frame 10 of the vehicle 1 in a carefully defined position 
relative to the frame (certain fastening details are not for 
the sake of clarity). 

[0032] Fig. 3 shows the front part of the vehicle 1 on a larger 

scale and with the front module 3 assembled on the vehi- 
cle 1. In Fig. 4, the front module 3 is shown in the same 
scale as in Fig. 3, and from these drawings it becomes ev- 
ident that the parts that make up the front module 1 can 
include more front components. For example, the head- 
light unit 7 would include a headlight casing 11 with. 



among other things, a reflector inset (not shown) and 
lights (not shown), and a headlight lens glass 12. Further- 
more, the foot-steps 6 each comprise a foot-step plate 13 
and a foot-step wall 14. Between the headlight units 7 is a 
grill 44. Between the grill 44 and the headlight units 7, 
there is a space 45a and 45b. Under the grill 44, between 
it and the bumper casing 8, there is a space 46. It is im- 
portant both aesthetically and for the practical function of 
the vehicle (avoidance of unnecessary wear and tear) that 
the widths of the spaces 45a, 45b and 46 be kept within 
given tolerances. By using the present invention, this is 
made considerably much easier. 
[0033] Fig. 5 shows the force-absorbing beam structure 5 at an 
angle from behind. The beam structure 5 exemplarily 
consists of an essentially U-shaped steel beam with a 
rectangular cross-section, and in the example shown, is 
also equipped with assembly consoles 15 for fastening of 
the headlight units 7, but which are not assembled in Fig. 
5. 

[0034] The lower pre-assembled front module 3 thus comprises 
the headlight units 7, the beam structure 5, the foot- 
steps 6 and the bumper casing 8. The bumper casing has, 
as in cars, a more aesthetic than collision-protecting 



function, but the collision protecting function is here, 
present directly behind it in the shape of the beam struc- 
ture. In the example shown, the bumper casing 8 is di- 
vided into three parts or panels that include a mid-section 
16 and two side-sections 17. The bumper casing 8 is, in a 
preferred embodiment, made in a robust plastic material 
and covers the force absorbing beam structure 5 directly 
outside of it. The force absorbing beam structure 5, ac- 
cording to the invention, replaces a conventional bumper. 
In this case, the beam structure 5 thus serves as both a 
bumper and an underrun protection that in an advanta- 
geous manner reduces the weight of the vehicle. An im- 
portant aspect of the invention is thus not to merely sub- 
stitute the bumper for the underrun protection, but a pri- 
mary difference between a conventional bumper and an 
underrun protection has here been used in a new way ac- 
cording to the invention. 
[0035] Conventionally, a bumper is only intended to absorb 
shocks if the vehicle should bump into, for example, 
goods in a place of work. The traditional bumper assem- 
bly is thus not particularly rigid, with the consequence 
that when it is loose and unassembled it is neither form- 
enduring nor with exact tolerances. It can thus shift form 



when it is assembled to the front of the vehicle, and when 
the adjacent components are assembled, it can become 
necessary to make individual adjustment of every vehicle 
and the installed bumper in order to give the front of the 
vehicle a sufficiently accurate fit required of joints and 
spaces on modern designed trucks. An underrun protector 
or protection, however, incorporates a beam that is de- 
signed to absorb collision forces including much heavier 
loads than presented by the weight of the bumper. Under- 
run protections are thus very rigid and resultingly form- 
enduring which makes assembly possible with accurate 
tolerances. This quality has, according to the invention, 
been used so that when replacing the conventional 
bumper it is possible to eliminate the need for adjustment 
work and adjustment devices for components of the vehi- 
cle front that are positioned close to the bumper/under- 
run protection. 

[0036] Since the fastening members are used to guide the under- 
run protection, which is manufactured with accurate toler- 
ances to an accurately predetermined position in relation 
to the frame and around which the vehicle has been built, 
and in addition having fastening points with fixed and tol- 
erance-accurate positioned fastening points and consoles 



for the other front components, examples of which have 
been given above, the comprising components do not 
need to be adjusted relative to each other afterwards, and 
which, during assembly, obtains a perfect position in di- 
rect aesthetic connection to the other parts of the front of 
the vehicle. 

[0037] Regarding the series of exploded partial views described 
below, it will become apparent how the front module 3 is 
attached to the vehicle 1. For the sake of clarity, only one 
corner of the beam structure 5 is shown, as well as one of 
the two supporting consoles 9 that are fixed to the vehi- 
cle. 

[0038] Fig. 6 shows a first partial view from which it will be evi- 
dent that the front module 3, represented by the beam 
structure 5, exhibits a first fastening member 18 arranged 
to, after tightening of a screw connection 19 (as shown in 
Fig. 9), interact in a form-locking way with a second fas- 
tening member 20 fixed to the supporting console 9 of 
the vehicle 1. Alternatively, the screw connection 19 can 
be constituted by a bolt connection. As will become evi- 
dent from Figs. 4 and 5, the beam structure is equipped 
with two "first" fastening members at a distance from each 
other as defined above. 



[0039] jhe first fastening member 18 comprises an essentially 
horizontal, relative to the second fastening member 20, 
protruding male portion 21 that is also shown separate in 
the exploded view of Fig. 10. The male part 21 is formed 
as a circular cylinder and exhibits a handle 22 and a head 
23 connected to it. As will become evident from the fig- 
ure, the cross-sectional area of the head 23 exceeds the 
cross-sectional area of the handle 22, with the head 23 at 
the transition to the handle 22 exhibiting a rear flange 
surface 24 that faces the handle 22. The head 23 further 
exhibits a conical guiding surface 25 and a cylindrical 
mid-portion 26. 

[0040] The second fastening member 20 constitutes an inte- 
grated part of the supporting console 9, and comprises an 
essentially keyhole shaped female part 27. The female 
part 27 exhibits a first essentially circular opening 28, the 
dimensions of which essentially correspond to the head 
23 of the male part 21. Furthermore, the female part 27 
exhibits a second essentially circular opening 29, the di- 
mensions of which essential correspond to the handle 22 
of the male part 21. The first opening 28 communicates 
directly with the second opening 29 so that the above- 
mentioned keyhole shape is formed. A contact surface 30 



is defined around the second opening 29. The contact 
surface 30 is arranged for contact against the rear flange 
surface 24 of the head 23 of the male part 21, with the 
purpose of achieving a form locking securement between 
the two fastening members 18 and 20. Also, the inner di- 
mensions of the second opening 29 are tolerance-ad- 
justed to the outer dimensions of the handle 22 of the 
male part so that an essentially perfect fit, or at least mat- 
ing fit is provided for the handle in the opening 29. 
[0041] The assembly of the front module 3 to the vehicle 1 is ex- 
emplarily carried out as follows. Figure 6 shows the male 
part 21 of the first fastening member 18 just before con- 
tact with the first opening 28 of the female part 27 in the 
second fastening member 20. After this, the male part 21 
of the first fastening member 18 is moved through the 
first opening 28 of the female part 27 in the second fas- 
tening member 20. The conical guiding surface 25 of the 
male part 23, as can be seen from Fig. 10, facilitates the 
guided movement of the male part. In Fig. 7, there is 
shown an intermediate position of the assembly process, 
where the male part 21 has been moved through the first 
opening 28 of the female part 27. In this position, the 
beam structure 5 can temporarily be released (let go of). 



and is retained in its position since the handle 22 of the 
male part 21 rests against the lower edge of the first 
opening 28. At the same time, assembly screws 19 as is 
depicted in Fig. 9, are brought into contact with screw 
holes made in the respective fastening members 18 and 
20. 

[0042] When the assembly screws 19 are tightened, the fasten- 
ings members 18 and 20 are brought flush together, while 
the handle 22 of the male part 21 is forced upwards and 
into the second opening 28 of the female part 27. In so 
doing, the rear flange surface 24 of the head 23 in the 
male part 21 is brought into contact with the above- 
mentioned contact surface 30 around the second opening 
29, and at the same time there is guidance of the handle 
22 in the male part 21 into the center of the second open- 
ing 29, as result of which a form locking is obtained both 
in the axial and radial directions of the male part 21. This 
form-locks the front module 3 to the supporting console 
9 of the vehicle 1. The form-locking is thus obtained in an 
efficient manner during the tightening of the screws. The 
assembled position is shown in Fig. 8. 

[0043] In Fig. 9 the inventive design is shown in the same posi- 
tion as in Fig. 8, but seen from the other direction best 



characterized as a front angle, and from above. In this 
view, it can be seen how the tightened heads of the bolts 
19 rest on top of the fastening member 20. 

[0044] In an alternative, but not illustrated embodiment of the 
invention, the male part 21 can, in a reverse manner, be 
placed on the second fastening member 20; that is, on the 
supporting console 9 which is fixed to the vehicle, and the 
female part 27 is thus arranged on the first fastening 
member 18. The rest of the assembly according to this al- 
ternative embodiment can be carried out analogously to 
the above-described embodiment. 

[0045] A basic principle behind the invention is that the beam 
structure 5, together with the footstep 6, the headlight 
units 7 and the bumper casing 8 are pre-assembled in 
fixed non-adjustable positions to a continuous lower front 
module 3. This front module is then subsequently assem- 
bled onto the vehicle 1 and then, with the aid of the fas- 
tening members 18 and 20, obtains an accurately prede- 
termined position relative to the frame, and in turn, rela- 
tive to the entire vehicle including the cabin and front 
panels. The other panels which have not been pre- 
assembled on the front module can also be guided to pre- 
determined positions with guidance from fixing points ar- 



ranged on, or at the side of the front module. 

[0046] In Fig. 11 an alternative embodiment of the invention is 
shown with the front module 3 here schematically repre- 
sented by the beam structure 5 alone also comprising an 
extension beam structure 32 attached to the underside 31 
of the beam structure 5 and extending downwards. The 
extension beam structure 32 is, according to the inven- 
tion, assembled only on vehicles with larger ground clear- 
ance than the standard ground clearance of the vehicle 
type. An example of such a case is a so-called construc- 
tion vehicle, which is designed with a larger ground clear- 
ance for use in more difficult terrain than is the case with 
comparable trucks designed for highway use in the same 
vehicle series. In the figure, the extension beam structure 
32 consists of a steel profile that is welded to the under- 
side 31 of the beam structure 5 by means of welding 
spots 33 and 34, respectively. Other attachment methods 
are of course also possible, for example screw connec- 
tions or bolt connections. 

[0047] It should be appreciated that the invention is not limited 
to the above described and illustrated embodiments, but 
can freely be varied within the scope of the appended 
claims. For example, the male part can have a different 



shape other than cylindrical; the only requirement being 
that the female part have a corresponding guiding shape. 
It is also possible to use only one pair of male and female 
parts, or more than two pairs. At least one pair of position 
defining members are, however, preferred according to 
the invention. 



